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homologs; kits employing the polynucleotides and polypeptides, and methods of making and 
using all of the foregoing. In addition, the present invention relates to homologs of the gene 
sequences and of the polypeptides and methods of making and using the same. 
[00081] Genomic DNA of the invention comprises the protein-coding region for a polypeptide 
of the invention and is also intended to include allelic variants thereof. It is widely understood 
that, for many genes, genomic DNA is transcribed into RNA transcripts that undergo one or 
more splicing events wherein intron (i.e., non-coding regions) of the transcripts are removed, or 
"spliced out." RNA transcripts that can be spliced by alternative mechanisms, and therefore be 
subject to removal of different RNA sequences but still encode an MMP polypeptide, are 
referred to in the art as splice variants which are embraced by the invention. Splice variants 
comprehended by the invention therefore are encoded by the same original genomic DNA 
sequences but arise from distinct mRNA transcripts. Allelic variants are modified forms of a 
wild-type gene sequence, the modification resulting from recombination during chromosomal 
segregation or exposure to conditions which give rise to genetic mutation. Allelic variants, like 
wild type genes, are naturally occurring sequences (as opposed to non-naturally occurring 
variants that arise from in vitro manipulation). 
[00082] The invention also comprehends cDNA that is obtained through reverse transcription of 
an RNA polynucleotide encoding MMP (conventionally followed by second strand synthesis of 
a complementary strand to provide a double-stranded DNA). 
[00083] Preferred DNA sequences encoding human MMP polypeptides are selected from the 
group consisting of SEQ ID NO:l to SEQ ID NO:3. A preferred DNA of the invention 
comprises a double stranded molecule along with the complementary molecule (the "non- 
coding strand" or "complement") having a sequence unambiguously deducible from the coding 
strand according to Watson-Crick base-pairing rules for DNA. Also preferred are other 
polynucleotides encoding the MMP polypeptide selected from the group consisting of SEQ ID 
NO:4 to SEQ ID NO:6, which differ in sequence from the polynucleotides selected from the 
group consisting of SEQ ID NO:l to SEQ ID NO:3, by virtue of the well-known degeneracy of 
the universal nuclear genetic code. 
[00084] The invention further embraces other species, preferably mammalian, homologs of the 
human MMP DNA. Species homologs, sometimes referred to as "orthologs," in general, share 
at least 35%, at least 40%, at least 45%, at least 50%, at least 60%, at least 65%, at least 70%, at 
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 98%, or at least 99% 
homology' with human DNA of the invention. Generally, percent sequence "homology" with 
respect to polynucleotides of the invention may be calculated as the percentage of nucleotide 
bases in the candidate sequence that are identical to nucleotides in the MMP sequences set forth 
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NO: 5, or fragments thereof. In a more preferred embodiment, the nucleotide is not SEQ ID 
NO:7 and does not encode a polypeptide with a sequence of SEQ ID NO:8. 

[00089J As used in the present invention, fragments of MMP-encoding polynucleotides 
comprise at least 10, and preferably at least 12, 14, 16, 18, 20, 25, 50, or 75 consecutive 
nucleotides of a polynucleotide encoding MMP. Preferably, fragment polynucleotides of the 
invention comprise sequences unique to the MMP-encoding polynucleotide sequence, and 
therefore hybridize under highly stringent or moderately stringent conditions only (i.e., 
"specifically") to polynucleotides encoding MMP (or fragments thereof). Polynucleotide 
fragments of genomic sequences of the invention comprise not only sequences unique to the 
coding region, but also include fragments of the full-length sequence derived from introns, 
regulatory regions, and/or other non-translated sequences. Sequences unique to polynucleotides 
of the invention are recognizable through sequence comparison to other known polynucleotides, 
and can be identified through use of alignment programs routinely utilized in the art, e.g, those 
made available in public sequence databases. Such sequences also are recognizable from 
Southern hybridization analyses to determine the number of fragments of genomic DNA to 
which a polynucleotide will hybridize. Polynucleotides of the invention can be labeled in a 
manner that permits their detection, including radioactive, fluorescent, and enzymatic labeling. 

[00090] Fragment polynucleotides are particularly useful as probes for detection of full-length or 
fragments of MMP polynucleotides. One or more polynucleotides can be included in kits that 
are used to detect the presence of a polynucleotide encoding MMP, or used to detect variations 
in a polynucleotide sequence encoding MMP. 

[00091] The invention also embraces DNAs encoding MMP polypeptides that hybridize under 
moderately stringent or high stringency conditions to the non-coding strand, or complement, of 
the polynucleotides set forth in sequences selected from the group consisting of SEQ ID NO:l 
to SEQ ID NO:3. 

[00092] Exemplary highly stringent hybridization conditions are as follows: hybridization at 
42°C in a hybridization solution comprising 50% formamide, 1% SDS, 1 MNaCl, 10% 
Dextran sulfate, and washing twice for 30 minutes at 6(PC in a wash solution comprising 0.1X 
SSC and 1% SDS. It is understood in the art that conditions of equivalent stringency can be 
achieved through variation of temperature and buffer, or salt concentration as described 
Ausubel et ah (Eds.), Protocols in Molecular Biology , John Wiley & Sons (1994), pp. 6.0.3 to 
6.4.10. Modifications in hybridization conditions can be empirically determined or precisely 
calculated based on the length and the percentage of guanosine/cytosine (GC) base pairing of 
the probe. The hybridization conditions can be calculated as described in Sambrook,^ ai, 
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encodes a polypeptide comprising sequences selected from the group consisting of SEQ ID 
NO:4 to SEQ ID NO:6, and fragments thereof. 
[000135] One preferred embodiment of the present invention provides an isolated nucleic acid 
molecule comprising a sequence homologous sequences selected from the group consisting of 
SEQ ID NO:l to SEQ ID NO:3, and fragments thereof. Another preferred embodiment 
provides an isolated nucleic acid molecule comprising a sequence selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO:3, and fragments thereof 
[000136] In a preferred embodiment, the isolated nucleic acid molecule comprises a nucleotide 

sequence which encodes a polypeptide comprising a sequence of SEQ ID NO:5, or a fragment 
thereof. In a more preferred embodiment, the polypeptide encoded by the nucleotide sequence 
does not have the sequence of SEQ ID NO:8. 
[000137] As used in the present invention, polypeptide fragments comprise at least 5, 10, 15, 20, 

25, 30, 35, or 40 consecutive amino acids of sequences selected from the group consisting of 
SEQ ID NO:4 to SEQ ID NO:6. Preferred polypeptide fragments display antigenic properties 
unique to, or specific for, human MMP and its allelic and species homologs. Fragments of the 
invention having the desired biological and immunological properties can be prepared by any of 
the methods well known and routinely practiced in the art. 
[000138] In still another aspect, the invention provides substitution variants of MMP 

polypeptides. Substitution variants include those polypeptides wherein one or more amino acid 
residues of a MMP polypeptide are removed and replaced with alternative residues. In one 
aspect, the substitutions are conservative in nature; however, the invention embraces 
substitutions that are also non-conservative. Conservative substitutions for this purpose may be 
defined as set out in Tables 2, 3, or 4 below. 
[000139] Variant polypeptides include those wherein conservative substitutions have been 

introduced by modification of polynucleotides encoding polypeptides of the invention. Amino 
acids can be classified according to physical properties and contribution to secondary and 
tertiary protein structure. A conservative substitution is recognized in the art as a substitution 
of one amino acid for another amino acid that has similar properties. Exemplary conservative 
substitutions are set out in Table 2 (from WO 97/09433, page 10, published March 13, 1997 
(PCT/GB96/02197, filed 9/6/96), immediately below. 

Table 2 
Conservative Substitutions I 

SIDE CHAIN 
CHARACTERISTIC AMINO ACID 

Aliphatic 

Non-polar GAP 

I LV 
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incorporated herein by reference.] The analysis may entail sequencing of the entire MMP gene 
genomic DNA sequence, or portions thereof; or sequencing of the entire MMP coding sequence 
or portions thereof. In some circumstances, the analysis may involve a determination of 
whether an individual possesses a particular allelic variant, in which case sequencing of only a 
small portion of nucleic acid - enough to determine the sequence of a particular codon 
characterizing the allelic variant is sufficient. This approach is appropriate, for example, 
when assaying to determine whether one family member inherited the same allelic variant that 
has been previously characterized for another family member, or, more generally, whether a 
person's genome contains an allelic variant that has been previously characterized and 
correlated with a mental disorder having a heritable component. 
[000223] In another highly preferred embodiment, the assaying step comprises performing a 

hybridization assay to determine whether nucleic acid from the human subject has a nucleotide 
sequence identical to or different from one or more reference sequences. In a preferred 
embodiment, the hybridization involves a determination of whether nucleic acid derived from 
the human subject will hybridize with one or more oligonucleotides, wherein the 
oligonucleotides have nucleotide sequences that correspond identically to a portion of the MMP 
gene sequence taught herein, or that correspond identically except for one mismatch. The 
hybridization conditions are selected to differentiate between perfect sequence complementarity 
and imperfect matches differing by one or more bases. Such hybridization experiments thereby 
can provide single nucleotide polymorphism sequence information about the nucleic acid from 
the human subject, by virtue of knowing the sequences of the oligonucleotides used in the 
experiments. 

[000224] Several of the techniques outlined above involve an analysis wherein one performs a 

polynucleotide migration assay, e.g., on a polyacrylamide electrophoresis gel (or in a capillary 
electrophoresis system), under denaturing or non-denaturing conditions. Nucleic acid derived 
from the human subject is subjected to gel electrophoresis, usually adjacent to (or co-loaded 
with) one or more reference nucleic acids, such as reference MMP encoding sequences having a 
coding sequence identical to all or a portion of SEQ ID NOS: 1 to 3 (or identical except for one 
known polymorphism). The nucleic acid from the human subject and the reference sequence(s) 
are subjected to similar chemical or enzymatic treatments and then electrophoresed under 
conditions whereby the polynucleotides will show a differential migration pattern, unless they 
contain identical sequences. [See generally Ausubel et al {pis. ), Current Protocols in 
Molecular Biology, New York: John Wiley & Sons, Inc. (1987-1999); and Sambrook et al, 
(eds.), Molecular Cloning, ,4 Laboratory Manual, Cold Spring Harbor, New York: Cold Spring 
Harbor Laboratory Press (1989), both incorporated herein by reference in their entirety.] 
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<213> Homo sapiens ■ 
<400> 3 

gctccccgag ccgggctgca ccggaggcgg cgagatggtc gcgcgcgtcg gcctcctgct 

gcgcgccctg cagctgctac tgtggggcca cctggacgcc cagcccgcgg agcgcggagg 120 

ccaggagctg cgcaaggagg cggaggcatt cctagagaag tacggatacc tcaatgaaca 180 

ggtccccaaa gctcccacct ccactcgatt cagcgatgcc atcagagcgt ttcagtgggt 240 

gtcccagcta cctgtcagcg gcgtgttgga ccgcgccacc ctgcgccaga tgactcgtcc 300 

ccgctgcggg gttacagata ccaacagtta tgcggcctgg gctgagagga tcagtgactt 3 60 

gtttgctaga caccggacca aaatgaggcg taagaaacgc tttgcaaagc aaggtaacaa 420 

atggtacaag cagcacctct cctaccgcct ggtgaactgg cctgagcatc tccggagccg 480 

gcagttcggg gcgccgtgcg cgccgccttc cagttgtgga gcaacgtctc agcgctggag 540 
ttctgggagg ccccagccac aggccccgct gacatccggc tcaccttctt ccaaggggac 
cacaacgatg ggctgggcaa tgcctttgat ggcccagggg gcgccctggc gcacgccttt 

cctgccccgc cgcggcgaag cgcacttcga ccaagatgag cgctggtccc tgagccgccg 720 

ccgcgggcgc aacctgttcg tggtgctggc gcacgagatc ggtcacacgc ttggcctcac 7 80 
ccactcgccc gcgccgcgcg cgctcatggc gccctactac aagaggctgg gccgcgacgc 
gctgctcagc tgggacgacg tgctggccgt gcagagcctg tatgggaagc ccctaggggg 
ctcagtggcc gtccagctcc caggaaagct gttcactgac tttgagacct gggactccta 

cagcccccaa ggaaggcgcc ctgaaacgca gggccctaaa tactgccact cttccttcga 1020 

tgccatcact gtagacaggc aacagcaact gtacattttt aaagggagcc atttctggga 1080 

ggtggcagct gatggcaacg tctcagagcc ccgtccactg caggaaagat gggtcgggct 1140 

gccccccaac attgaggctg cggcagtgtc attgaatgat ggagatttct acttcttcaa 1200 

agggggtcga tgctggaggt tccggggccc caagccagtg tggggtctcc cacagctgtg 12 60 

ccgggcaggg ggcctgcccc gccatcctga cgccgccctc ttcttccctc ctctgcgccg 1320 

cctcatcctc ttcaagggtg cccgctacta cgtgctggcc cgagggggac tgcaagtgga 1380 

gccctactac cgccgaagtc tgcaggactg gggaggcatc cctgaggagg tcagcggcgc 1440 

cctgccgagg cccgatggct ccatcatctt cttccgagat gaccgctact ggcgcctcga 1500 

ccaggccaaa ctgcaggcaa ccacctcggg ccgctgggcc accgagctgc cctggatggg 1560 

ctgctggcat gccaactcgg ggagcgccct gttctga , 1597 

<210> 4 

<211> 513 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Lys Arg Leu Leu Leu Leu Cys Leu Phe Phe lie Thr Phe Ser Ser 
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